Elevation-dependent warming in mountain regions of the world

Future Needs 32
In this section we outline in more detail the requirements needed to fully investigate the 33 phenomenon of EDW. The three main approaches are surface observations, satellite data and 34
modelling. 35 a) Surface in-situ observations 36
To fully document and understand EDW, air temperature measurements at ground 37 stations are essential. Since the current network is skewed towards low elevations, this requires 38 the establishment of a considerable number of high elevation stations, particularly in areas 39 currently under-represented, such as the tropics. Station siting is critical and the influence of 40 topography is of particular concern; isolated summits are much more representative of larger 41 scale climate changes. Although the minimum data requirement would be daily maximum and 42 minimum temperature at screen level (2m), at selected sites (close to locations where the driving 43 mechanisms are expected to be focused, e.g. near the 0°C isotherm) energy balance stations 44 should be established, with all sky cameras to monitor cloud cover and changes in surface 45 conditions such as snow cover. Such sites also offer "ground truth" information to calibrate and 46 verify satellite-derived data (see below). Detailed transects across tree-lines and snow-lines, in 47 areas affected by the Asian Brown Cloud, and in areas such as tropical cloud forests where 48 changes in water balance are likely to be equally important, are suggested for intensive case-49 studies into the mechanisms driving EDW. 50
As well as expanding the current observational network, which should involve a long-51 term commitment to maintain high quality measurements, an attempt should also be made to 52 retrieve, collate and homogenize existing mountain station data, in order to create the most 53 comprehensive, freely available dataset. This has been done for the European Alps (HISTALP -54 see Auer et al., 2007) , but this example needs to be extended and combined with other regions 55 (through initiatives such as GEO/GEOSS and its component GEO-GNOME, the Global Network 56 
